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The field of a SASE FEL (by solving Green’s function) is

[S. Krinsky and Z. Huang, Phys. Rev. ST Accel. Beam s 6, 050702 (2003).]

What determines the FEL property

4 2cγπ

2004 SPIE Annual Meeting, Denver, Aug 2-6

ω0 resonant frequency

σt coherence length 

σδ/σz electron beam energy chirp

4/1

02

1 −∝= e
u

t n
z

ρλω
σ

)2/1(

4
2

2
0

0 K

c

u +
=

λ
γπω

Goodman, Statistical Optics, (John 
Wiley & Sons, New York, 1985), p. 35.
S. Krinsky, PRSTAB 6, 050701 (2003).

Summing of random phasors:
Chaotic light



But the result is remarkable
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How is the coherence built
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The FEL parameter
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The coherence length rough estimate
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The FROG experiment at 530 nm
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For the second harmonic FROG 

And the measured signal on the spectrometer is

= Frequency Resolved Optical Gating

The single-shot FROG technique

Kane and Trebino, JQE, 29, 571 (1993).
DeLong and Trebino, JOSA B, 11, 2206 (1994).

ALFF user workshop, Oct.30-31, 2003, ANL, Argonne
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530 nm FEL

Beam 

splitter

BBO  crystal
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Signal to spectrometer
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to image crystal

onto spectrometer slit
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Temporal structure: spike width and spacing

Follow statistics for 
chaotic light exactly.
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Li et al., PRL 91 243602 (2003).

〈∆τ〉 = 52 fs
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Derivative of phase (frequency)

Each intensity spike is 
a coherence mode.
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Li et al., PRL 91 243602 (2003).
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Number of spikes in the two domains
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Experiment A

Experiment B
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Correlation between the time and frequency domains
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The two domains should have about the same number of intensity spikes


